We study the disk emission component hidden in the single-peaked Broad Emission Lines (BELs) of Active Galactic Nuclei (AGN). We compare the observed broad lines from a sample of 90 Seyfert 1 spectra taken from the Sloan Digital Sky Survey with simulated line profiles. We consider a two-component Broad Line Region (BLR) model where an accretion disk and a surrounding non-disk region with isotropic cloud velocities generate the simulated BEL profiles. The analysis is mainly based in measurements of the full widths (at 10%, 20% and 30% of the maximum intensity) and of the asymmetries of the line profiles. Comparing these parameters for the simulated and observed Hα broad lines, we found that the hidden disk emission may be present in BELs even if the characteristic of two peaked line profiles is absent. For the available sample of objects (Seyfert 1 galaxies with single-peaked BELs), our study indicates that, in the case of the hidden disk emission in single peaked broad line profiles, the disk inclination tends to be small (mostly i < 25
INTRODUCTION
Modeling of the double-peaked Balmer lines has been used to study the emission gas kinematics of the Broad Line Region (BLR) (see e.g. Perez et al. 1988; Eracleous & Halpern 1994 Rodríguez-Ardila et al. 1996; Storchi-Bergmann et al. 1997; Livio & Xu 1997; Ho et al. 2000; Shields et al. 2000; Strateva et al. 2003; Storchi-Bergmann et al. 2003a,b) . However, only a small fraction of Active Galactic Nuclei -AGN (3%-5%) shows clearly double peaked Broad Emission Lines (BELs) in their spectra (Strateva et al. 2003) .
According to the standard unification model (Urry & Padovani 1995) one can expect an accretion disk around a supermassive black hole in all AGN. The majority of AGN with BELs, have only single peaked lines, but this does not necessarily indicate that the contribution of the disk emission to the BELs profiles is negligible. It is well known that a face-on disk also emits single peaked broad lines (see e.g. ; Dumont & Collin-Souffrin 1990; Kollatschny & Bischoff 2002; Kollatschny 2003) . Moreover, a Keplerian disk of arbitrary inclination with presence of a disk wind can also produce single-peaked broad emission lines (Murray & Chiang 1995) .
In spite that most of the BELs are single peaked, there are other evidences like the detection of asymmetries and substructure (shoulders or bumps, for instance) in the line profiles that indicate the presence of a disk (or disk-like) emission (Popović et al. 2002; Kollatschny 2003; Shapovalova et al. 2004) . Also, the study of the accretion rates in AGN supports the presence of a standard optically thick and geometrically thin disk (Wang et al. 2003) . Moreover, the spectropolarimetric observations gave an evidence for the disk-like emission (rotational motion, see e.g. Smith et al. 2005) To explain the complex morphology of the observed BELs shapes, different geometrical models have been discussed (see in more details Sulentic et al. 2000) . In some cases the BELs profiles can be explained only if two or more kinematically different emission regions are considered (see e.g. Romano et al. 1996; Popović et al. 2001 Popović et al. , 2002 Popović et al. , 2003 Popović et al. , 2004 Popović et al. , 2008 Popović et al. , 2009 Bon et al. 2006; Ilić et al. 2006; Collin et al. 2006; Hu et al. 2008) . In particular, the existence of a Very Broad Line Region (VLBR) with random velocities at 5000-6000 km/s within an Intermediate Line Region (ILR) has also been considered to explain the observed BELs profiles (Corbin & Boroson 1996; Sulentic et al. 2000; Hu et al. 2008) .
In this paper we study the presence of the hidden disk emission in objects which show only one dominant peak in their broad emission line profiles. To do that we consider that the BLR has two kinematic components; an accretion disk and a surrounding non-disk region. With this model we compute emission line profiles for different values of the model parameters. Then we compare the simulated profiles (specifically, their widths and asymmetries) with the observational data.
The aim of this paper is to discuss possibility that the disk geometry, at least partly, affects the complex BEL profiles, i.e. to try to constrain the BLR geometry that is important for estimates of the AGN black hole masses and accretion rates (see e.g. La Mura et al. 2009 ).
The paper is organized as follow: in §2 we describe the two component model of the BLR and perform the numerical simulation. In §3 we compare the simulations with available data. In §4 we discuss our results and in §5 we outline our conclusions.
NUMERICAL SIMULATIONS BASED ON A TWO-COMPONENT MODEL

BLR geometry
In the last years, arguments supporting the presence of disk winds show ability to explain a number of observed AGN phenomena such as the X-ray and UV absorption, line emission, reverberation results, some differences among Seyfert and other active objects (like quasars or broad-line radio galaxies), and the presence or absence of double-peaked emission-line profiles (see e.g Murray & Chiang 1995 , 1998 Proga & Kallman 2004) . These results support a model in that the BLR is composed from two kinematically distinct components, a disk and a wind. Recently, Hu et al. (2008) confirmed that the BLR is probably composed from two emission regions, i.e. a VBLR and a ILR component, as it was earlier assumed in several papers (see e.g. Corbin & Boroson 1996; Sulentic et al. 2000; Popović et al. 2004, etc.) . Consequently, we assumed that the BELs can be kinematically divided into two components, one from the VBLR (contributing to the wings) and other from the ILR (contributing to the core). Of course, one can assume different geometries for both emitting regions (see e.g. Popović et al. 2004 , and also Appendix B in this paper), but here we will assume that the VBLR is coming from an accretion disk, and the ILR from an additional region, which surrounds the disk, and has an isotropically distributed random velocity. Note here that the kinematics of a wind would imply radial velocities (logarithmic profile), more than isotropic (Gaussian profile), but we assume Gaussian profile as a first approximation. The scheme of the assumed model is presented in Fig. 1 . The local broadening (σ) and shift (z l ) of each disk element have been taken into account as in , i.e. the δ function has been replaced by a Gaussian function:
We express the disk dimension in gravitational radii (Rg = GM/c 2 , G being the gravitational constant, M the mass of the central black hole, and c the velocity of light).
On the other hand, we assume that the additional emission region can be described by a surrounding region with an isotropic velocity distribution, i.e. the emission line profile generated by this region can be described by a Gaussian function with broadening ws and shift zs. Thus, the whole line profile can be described by the relation:
where I d (λ), and Is(λ) are the emissions of the relativistic accretion disk and the non-disk region, respectively.
Parameters for the disk and surrounding region
As it was earlier noted in Popović et al. (2004) , this two component model can fit the line profiles of BELs, but is too open to constrain the physical parameters. First of all, the disk model includes many parameters (the size of the emitting region, the emissivity and inclination of the disk, the velocity dispersion of the emitters in the disk, etc.). Therefore, in order to do numerical tests, one needs to introduce some constraints and approximations. It seems that the parameter σ of the Doppler broadening of the non-disk region and parameter σ corresponding to the broadening of the random motion in the disk model are connected (see Popović et al. 2004; Bon et al. 2006) . As a first approximation we assume that the random velocities in the disk and in the non-disk region are the same. So here we consider a parameter σ = 1000 km/s for both, the Doppler broadening of the non-disk regions as well as the σ in the model of the disk profile (also, see Eracleous & Halpern 2003) ).
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On the other hand, we considered a wide range of disk parameters but with several constraints:
i) The disk inclination affects the emission obtained from the disk. The observed flux from the disk (F d ) is proportional to the disk surface (S d ), as
where i is the inclination, and S ef f is the effective disk emitting surface, therefore, one cannot expect a high contribution of the disk emission to the total line profile for a near edge-on projected disk. ii) As far as the plasma inside 100 gravitational radii from the central black hole is very hot, one cannot expect emission of the low ionized lines in this part of the disk. Then we limit the inner radius to Rinn > 100 Rg. Consequently, the model given by can be properly used, i.e. it is not necessary to include a full relativistic calculation (as e. g. in Jovanović & Popović 2008) .
iii) The emissivity of the disk as a function of radius, r, is given by ǫ = ǫ0r −p . Since the illumination is due to a point source radiating isotropically, located at the center of the disk, the flux in the outer disk at different radii should vary as r −3 (Eracleous & Halpern 1994). We note here that this is indeed the way how the incident flux varies, but not necessarily the way in which lines respond to it (see e.g. Dumont & Collin-Souffrin 1990; Rokaki & Boisson 1999; Eracleous & Halpern 2003) . However, the power index p ≈ 3 can be adopted as a reasonable approximation at least for Hα (Eracleous & Halpern 2003) . Also, Cao & Wang (2006) indicate that p is in the range from 2 to 3. Moreover we simulated the influence of the emissivity (p) to the disk line profile (Fig. 2) and found that it only slightly affected the normalized disk line profiles. Therefore the assumption of p = 3 can be accepted for purposes of this work.
iv) Previous estimations of the double-peaked AGN emission lines (see e.g. Perez et al. 1988; Eracleous & Halpern 1994; Rodríguez-Ardila et al. 1996; Storchi-Bergmann et al. 1997; Ho et al. 2000; Shields et al. 2000; Strateva et al. 2003; Storchi-Bergmann et al. 2003a,b; Eracleous & Halpern 2003) show that the typical dimensions of an accretion disk that emits low ionization lines are of the order of several thousands Rg. For that reason we did not consider dimensions of the disk larger than 100000 Rg. This was an important approximation to limit the computing time.
v) We consider a systemic velocity shift of the non-disk region (not greater than ± 3000 km/s) to test the possibility of the outflow/inflow.
1 In Appendix A we give simulations of different σ for non-disk region R inn =500 Rg and Rout=1500 Rg. The maximum intensity is scaled to one.
Flux ratio, normalized widths and asymmetry parameters
We consider the following parameters to study the simulated and observed BELs profiles: i) The flux ratio between the disk (F d ) and the non-disk region (Fs):
where
Using this parameter, the total line profile (normalized to the disk flux) 2 can be written as:
where I(λ) is the wavelength dependent intensity. The composite profile is normalized according to,
where I max tot is the maximum intensity of the composite line profile.
ii) For the composite line profile ℑ(λ) we measured full widths at 10%, 20%, 30% and 50% of the maximum intensity, i.e. w 10% , w 20% , w 30% and w 50% . Then we define coefficients ki (i = 10, 20, 30) normalized to the Full Width at Half Maximum (FWHM), as k10 = w 10% /w 50% , k20 = w 20% /w 50% and k30 = w 30% /w 50% . It is obvious that the coefficients ki are functions of the radius R and other parameters of the disk. Using these normalized widths we can compare results from AGN with different random velocities.
iii) We also measured the asymmetry (Ai) at i =10%, 20%, 30% of maximum intensity of the modeled and observed lines as
where W R i and W B i are red and blue half widths at i = 10%, 20% and 30% of the maximum intensity, respectively.
Simulated line profiles
First of all, we simulated only the disk profiles, taking into account different values of the disk parameters. An extensive discussion about possible disk line profiles is given in Dumont & Collin-Souffrin (1990) . In the first instance, the relative importance of the disk contribution to the core or to the wings depends on the disk inclination. In Fig. 3 we presented simulated profiles, corresponding to Rinn = 400 Rg, Rout = 1200 Rg and 12000 Rg, for different inclinations:
• , 40
• and 60
• . As it can be seen in Fig. 3 , the contribution of the disk to the center of the line or to the wings is not so much sensitive to the outer radius, but significantly depends on the disk inclination. A face-on disk contributes more to the core of the line, while a moderately inclined disk (40
• > i > 20 • ) contributes significantly to the line wings. For i > 40
• the disk emission will strongly affect the far wings of the composite profile.
Another very important parameter is the flux ratio between components, Q. As examples, in Fig. 4 we presented five simulations of composite line profiles with values Q = 0.3, 0.5, 0.7, 1, 1.5 and 2, where Rinn = 400 Rg and Rout = 1200 Rg, and for different inclinations (i =1, 10, 20, 40, 60 degrees) .
We found that the presence of the disk emission is difficult to detect in the line profile when the contribution of the disk is smaller than 30% of the total line emission (Q > 2): in the case of a low inclination both the disk and non-disk region contributes to the line core and it is very hard to separate the disk and nod-disk region. In the case of a highly inclined disk, the disk emission spreads in the far wings, and could not be resolved from the continuum, especially if the observed spectrum is noisy. For the case of dominant disk emission (Q < 0.3), if the inclination is low, the line will be shifted to the red, and if the inclination is high, two peaks or at least shoulders should appear in the composite line profile. Consequently, further in the paper we will consider only cases where 0.3< Q <2.
Note here that, although we have considered a relatively low random velocity of ∼1000 km/s, the lines where the disk is dominant (the disk contributes at least 50%) can be very broad. The obtained widths are in agreement with the measured widths of double-peaked lines, that range from several thousand (Eracleous & Halpern 1994 to nearly 40,000 km s −1 (see e.g. Wang et al. 2005 , SDSS J0942+0900 has the Hα width of ≈ 40000 km s −1 ).
Results from the line profiles simulations
From the simulations mentioned above we infer the following results: (i) To detect disk emission in a BELs, the fraction of the flux emitted by the disk in the total line profile should be higher than 30%. A dominant disk (Q < 0.3) will be clearly present in the total line profile (peaks or shoulders in the line profiles).
(ii) In the case of a nearly face-on disk (i < 5 • ), the disk emission may contribute to a slight asymmetry towards the red (due to the gravitational redshift), but it is hard to detect this asymmetry. In the case of an edge-on disk, the emission from the disk will contribute to the far wings and then it may be difficult to separate it from the continuum.
(iii) These two parameters, the flux ratio between components and disk inclination, are crucial for the line shapes in the two-component model.
(iv) In the simulated line profiles the asymmetry was mostly Ai > 0. For low inclination (i < 10
• ), the asymmetry weakly depends on Q.
COMPARISON BETWEEN SIMULATED AND OBSERVED BEL PROFILES
Data sample and measurements
The set of spectra for our data sample has been collected by La Mura et al. (2007) from the spectral database of the third data release from the Sloan Digital Sky Survey (SDSS) 3 . According to the purposes of the work (see also La Mura et al. 2007 )), the SDSS database was searched for sources corresponding to the following requirements: (i) objects were with redshifts z < 0.4, so Hα would be covered by the available spectral range; (ii) the Balmer series were clearly recognized, at least up to Hδ in order to see that in all Balmer lines a broad component is present; (iii) and profiles were not affected by distortions (bad pixels on the sensors, the presence of strong foreground or background sources).
The preview spectra provided by the database retrieval software were manually inspected, looking for objects in better agreement with our requirements, until 115 sources were chosen from approximately 600 candidates examined in various survey areas. Subsequent inspection of the spectra collected within the database led to the rejection of 25 objects, which were affected by problems that could not be detected in the preview analysis. Therefore, our resulting sample includes the spectra of 90 various broad-line-emitting AGN, corresponding to 15% of the candidates that we examined and located in the range.
The spectra were already corrected for instrumental and environmental effects, including sky-emission subtraction and correction for telluric absorption and calibration of data in physical units of the flux and wavelength. Spectra were corrected for the Galactic extinction (see La Mura et al. 2007) . Also, the cosmological redshift calibration were performed. Since the interest was to investigate the broad line shapes, the subtraction of the narrow components of Hα as well as the satellite [NII] lines were performed. The spectral reduction (including subtraction of stellar component) and the way to obtain the broad line profiles are in more details explained in La Mura et al. (2007) . We have also used FWHM and FWZI measurements from Table 2 . of the mentioned paper. Previously cleaned broad Hα profile was normalized, converted from wavelength to velocity scale and smoothed, with Gaussian smoothing, using DIPSO software package 4 . Additionally, we have measured the half (red and blue) widths, W R i and W B i , at 10%, 20% 30% and 50% of maximum intensity (see Fig. 5 ), and after that we calculated normalized full widths, ki, and asymmetries, Ai (Eq. (7)).
4 http://www.starlink.rl.ac.uk
Observed vs. simulated line profiles parameters
In Fig. 6 we presented the normalized widths k20 vs. k10 and k30 vs. k10 measured for Hα lines of the sample. We also plot the values corresponding to simulations with different disk inclinations, flux ratios Q, and fixed disk dimensions of Rinn = 600 Rg and Rout = 4000 Rg. As one can see in Fig. 6 , most of the measured points are located within 0.7 < Q < 2, and i < 25
• . These results do not change significantly if we change the inner and outer radii of the disk, where the inner radius is not taken to be less then 100 Rg, while the outer was not taken to be closer then several hundreds Rg.
The measured asymmetries of the Hα profiles are presented in Fig. 7 . Lines in this Figure correspond to the simulated models as in Fig. 6 . As it can be seen in Fig. 7 , some objects (around 10 objects from the sample of measured Hα lines) have a high negative asymmetry which cannot be explained by assumed models without a systemic motion of the non-disk region. To explore the outflow or inflow presence (to explain the blue asymmetry of the core component), we consider shifts of the Gaussian component in the model. As it can be seen in Fig. 7 (bottom) models where a blueshift of the Gaussian component of 800 km s −1 was taken into account (other parameters are not changed), are able to explain the measured asymmetries.
As it can be seen in Fig. 6 , the coefficients k are sensitive to the disk inclination and Q, therefore we will use the relationships between these coefficients to give some estimates of the inclination and Q for the sample. Of course, we should also take into account the influence of the disk dimensions. To do that we compute a grid of models with ki = f (Rinn, i, Q) confirming that the changes in the parameters mainly depend on i and Q. We found that for inner radius Rinn <200 Rg, the simulated ki do not fit well the observations (most of the measured points from the sample are out of the grid of models, as it is presented in Fig. 6 ). The same inconsistencies are found for Rout <1000 Rg.
In order to derive some results about the disk parameters we assume the following constraints and procedures: i) According to the results obtained from the fitting of the double-peaked lines in Eracleous & Halpern (2003) we fixed the inner radius at Rinn=600 Rg, and the outer at Rout=4000 Rg, as the averaged values obtained from their fittings (Eracleous & Halpern 2003) .
ii) For each AGN in the sample we estimate i and Q using the normalized widths, ki. Specifically, we obtain two estimates for i and Q as the values associated to the measurements of both k10 vs. k20 and k10 vs. k30. In Table 1 we present the averaged values and differences between those estimates, ∆i, and ∆Q for the case without blue shift of the non-disk component.. iii) We excluded from the analysis the objects where difference between estimated i and Q was huge, in total 5 objects where the two-component model cannot be applied. Also there are 9 objects ∆i > 1 degree (presented as full triangles in Fig. 8 and in Figs. after) . In Fig. 8 , we present the ki parameters as function of the inclination. As one can see, most of the points are well concentrated as a linear function of i vs. ki.
In Fig. 9 , we present histograms of the number of AGN vs. i and Q. As one can see in Figure, there is a peak at i ∼ 17
• while estimated values are within 10 • < i < 25
• in both cases: without (solid line) and with systematic blue shift of the non-disk (see Fig. 7 ). Also, there is a peak at Q ∼ 1.25 and most of the points are within 1 < Q < 2, showing that the disk emission is typically smaller than the emission of the non-disk region.
One can expect randomly oriented accretion disk in Figure 9 . Histograms of the inclination (left) and Q = Fs/F disk (right) for the sample in the case with (dashed line) and without (solid line) systematic blue shift of the non-disk component (see Fig. 7 ) . The cases where discrepancy in the inclination were more than one degree, were not taken into account. AGN, but we obtained low inclined disk. Such small inclination range (10 • < i < 25 • ), may be expected since a highly inclined disk has a smaller brightness than surrounding nondisk region. Therefore one can expect a weak disk emission in far wings which cannot be detected.
DISCUSSION
In the previous sections we have made a grid of twocomponent models, aiming to search for the hidden disk (1994, 2003) , and open circles are from the sample (measurements of the FWHM and FWZI are taken from La Mura et al. 2007) . The vertical dashed line shows a rough border between disk emission lines and ones where the disk may be superposed with the emission of an additional region.
emission. We found that the more significant parameters in the generation of the emission line profiles are the inclination and the flux ratio between components, Q. On the other hand, we have also explored the influence of the inner radius. Comparing a grid of simulated line profiles with the data of the 90 AGN sample from SDSS, we found that, if the disk emission is present, the inner radius should not be smaller than 200 Rg (it seems to be in the range 1000 Rg > Rinn > 200 Rg) 5 . Fixing the inner and outer radius to an averaged value, obtained from the study of BELs with two-peaked lines (Eracleous & Halpern 2003) , we estimated the values of i and Q for the 90 AGN sample from SDSS. According to Table 1 (where we give data for the case without systematic blue shift of the non-disk component) and the histogram in Figure 9 , the two component model associates significant disk emission to practically all objects.
In Figure 10 we present Q vs i, with well known double peaked AGN, assuming that the contribution of the non-disk region is smaller than 10%. Note here, that even in doublepeaked emitters, there is often a residual, so called 'classical broad line' component left over after the disk fit (as e.g. in 3C390.3, see Eracleous & Halpern 2003) . In this case, there is an indication that the linear regression may be present in Q vs. i. This may be caused by the disk brightness, i.e. with higher inclinations the disk emission decreases (Eq. 2) and in this case, the disk emission can be detected if the non-disk emission is negligible.
As an additional test, we have used measurements of the FWHM and FWZI (La Mura et al. 2007) for the 90 AGN sample from SDSS and for double peaked lines by Eracleous & Halpern (1994 to plot the inclination, i, vs. F W ZI/F W HM . As it can be seen in Fig. 11 , there is a clear separation between single and double-peaked lines (except for the points for which we estimate Q and i with high uncertainty, presented as full triangles). This also indicates that a high inclined disk emission can be detected if it is more dominant than the non-disk component. Note here that the lack of AGN population with Q < 1 (see Fig. 11 ) is probably caused by selection effects, since we selected a sample where single-peaked profile is dominant.
The problem of a low-inclined disk (i < 25 • ), that we obtained from this sample of AGN, still remains. The restriction on inclination is problematic for disk models, since we may expect random orientations -at least within the range allowed by the torus opening angle (given that the accretion disk and torus are co-axial, see Fig. 12 ). Then high-inclined disks may be obscured by the torus, but in this case one can expect the cut-off in the inclination around 45
• -50
• . One explanation may be that we have situation as schematically presented in Fig. 12 , where the disk is co-axial with the tours, and there are three cases depending on the line-ofsight of an observer; 1) line-of-sight is throughout the torus, where the disk and non-disk regions are obscured and one can detect only narrow lines, 2) as inclination stay smaller, the non-disk contribution stay important, but the disk emission is still full or partly obscured (very close to the torus one can expect absorbing material able to absorb disk emission and partly non-disk emission); and 3) for a low-inclined disk the absorption coming from the torus is negligible, then disk and non-disk emission can be fully detected.
In the case 2), the fraction of the disk emission may be too weak. Consequently, it is very hard to extract possible 5 Taking R inn < 200 Rg or R inn > 1000 Rg we could not find a grid of models, like shown in Fig. 6 , that fit the measured k i parameters Figure 12 . Obscuration of the disk emission: 1)torus, 2)absorbing material around the torus and 3) the region without absorption (see text in §5).
disk parameters (see Fig 8, the dots denoted as triangles mainly have higher inclinations than 25 degrees).
CONCLUSIONS
Here we investigated the hidden disk emission in single peaked line profiles of type 1 AGN in order to find any indication that the disk emission is present in non double peaked broad lines.
Finally, we outline the following conclusions: 1) As it was mentioned earlier (Popović et al. 2004; Bon et al. 2006) , a two component model (disk + non-disk region) can well describe the majority of the observed single peaked line profiles.
2) After comparing simulated and observed line profiles, there is an indication that the disk emission may be present also in single peaked broad line profiles, but it is mainly smaller than 50% of the total line flux.
3) The estimated inclination of the disk indicates a low inclined disk, with inclinations i < 25
• that might be caused by the torus and/or absorbing material around the torus. 4) In some of the observed Hα line profiles there is a blue asymmetry that can be fitted considering a blue-shift of the non-disk region of ∼800 km/s. This may indicate an outflow in the non-disk region in some AGN from the sample.
ACKNOWLEDGMENTS APPENDIX A: THE CASES OF THE DIFFERENT GAUSSIAN WIDTHS
As we mentioned in §2.2, we fixed the widths of Gaussian (that represents the non-disk component) to σ =1000 km/s. Recall the results of Popović et al. (2004) and Bon et al. (2006) , where the σ of the Doppler broadening from the non disk component (the Gaussian representing ILR) were estimated to be from 300 to 1700 km/s. This is in a good agreement with the results of Hu et al. (2008) . They used a two component model assuming that a broad line can be represented by two Gaussians (one very broad, and another with intermediate velocities, corresponding to ILR and VBLR respectively) that FWHM's from VBLR and ILR components are in correlation, as FWHM(ILR) ∼ 0.4 FWHM(VLBR), and FWHM (ILR) ranged from 1000 to 4000 km/s (σ ∼ 400 to ∼ 1700 km/s) (Hu et al. 2008) .
But, to have an impression how σ of the non-disk component can affect composite profiles, we performed simulations using different σ. We started from σ ∼ 400 to ∼ 1700 km/s which corresponds FWHM ∼ 1000 to ∼ 4000 km/s, with a step of ∆ FWHM = 1000 km/s. The disk parameters are taken as Rinn=600 Rg, Rout=4000 Rg, emissivity p = 3, and we considered different inclinations and Q. In Figs. A1-A3 we presented calculated parameters k20, k30 vs. k10 for Q=0.3, 1 and 2, taking σ = 500 km/s, 1000 km/s and 1700 km/s and different inclinations. Also, the elliptical surface shown in Figs. A1-A3 presents the surface where the measured data from the sample are located. As one can see, different values of σ can affect obtained results for Q and inclination, but it is interesting that measured data indicates σ ∼ 1000 km/s well fit the surface of measured values in all three considered cases. Also, for the very broad non-disk component (σ > 1700 km/s) it is hard to use this model to estimate the disk parameters (especially for small inclinations). In principle, there are many analyzes based on two broad Gaussian in order to explain physics and geometry of the BLR (see e.g. Marziani et al. 2009 ).
Here we briefly discuss the fitting using the twocomponent model (as it was described in Popović et al. 2004 ) and two Gaussians. As an example here we show the best fit with the two-component model (Fig. B1a , left) and with the two-Gaussian one (Fig. B1b) . As one can see in Fig. B1 , both models can well fit the complex line profiles. The obtained kinematical parameters are: 1) two-Gaussian FWHMV BLR =3760 km/s (redshifted ∼560 km/s), FWHMILR =1390 km/s (in the center) and Q=FILR/FV BLR ≈0.6; 2) two-component model with the disk emission FWHM Disk =1620 km/s (redshifted ∼0 km/s), FWHMILR =1360 km/s and Q=FILR/F Disk ≈0.8. The obtained kinematical parameters in both cases indicate that VBLR has higher velocities, but in the case of the assumed disk emission the random velocity is comparable with one present in the ILR.
Comparing the VBLR Gaussian and disk component we found that mainly the VBLR Gaussian should be shifted to the red in order to fit complex BEL profiles (similar as in the case of so called Pop B objects, see Sulentic et al. 2009 ), while the disk component is more consistent with the ILR component.
Additionally, we did several tests taking into account the two-Gaussian model, fixing one that represents the ILR emission at FWHM=1000 km/s, and changing the width of the one representing the VBLR from 1000 km/s to 10000 km/s taking different Q=FILR/FV BLR =0.3, 0.5, 1, and 2 (see Fig. B2 ). We also measured ki for such modeled profiles and compared them with measured from observed profiles (Fig. B2) . In Fig. B2 the lines represent modeled values, and crosses measured ones. As it can be seen such model may describe majority of the observed profiles, but there is a big difference between widths for the VBLR component estimated using k20,30 vs. k10. Also, in this case we obtain that larger fraction of observed AGN has Q=FILR/FV BLR <1, i.e. that the VBLR component is dominant in line profiles. Comparing these two models (see Figs. 6 and B2), we found that the two-component model with the disk emission gives more consistent results (Q and i, see Table 1) In principle for some kind of investigation it is useful (and quit simpler) to use the two-Gaussian fit, but here we aim to investigate possible presence of the disk emission in single-peaked lines, and physically the two-component Figure B1 . The best fit with two broad Gaussian (left) and with two-component model (right) of 3C273 (see Popović et al. 2004 ) where one component is assumed to be emitted from the disk (a double peaked component below). model with a disk emission seems to better explain the nature of AGN.
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